Effects of leptin on basal and FSH stimulated steroidogenesis in human granulosa luteal cells.
Body weight influences fertility and studies in mice have indicated that leptin is one of the mediators of this effect. Leptin is believed to centrally stimulate the hypothalamic-pituitary axis resulting in increased gonadotropin release. Moreover, leptin is present in follicular fluid and the receptor is expressed in the human ovary. The aim of this study was to evaluate the direct effect of leptin on cultured human granulosa cell steroidogenesis. Granulosa cells were obtained in connection with IVF procedures, and then cultured in a serum-free medium containing androstenedione (1 microM) for a total of 4 days. After 2 days of culture the medium was changed and the hormones under study were added. We tested the effect of leptin (1, 20, 100 ng/ml) on basal, FSH (10-100 ng/ml), and FSH (10-100 ng/ml)+IGF-I (30 ng/ml) stimulated steroidogenesis. Leptin (20 ng/ml and 100 ng/ml) significantly reduced basal and FSH-stimulated estradiol secretion (p<0.05). Basal and FSH (10 and 30 ng/ml) stimulated progesterone production was significantly inhibited by leptin 20 ng/ml, whereas leptin 100 ng/ml significantly reduced basal but not FSH stimulated progesterone production. Finally, steroidogenesis stimulated by IGF-I alone and in combination with FSH was not influenced by leptin. These results suggest that leptin acts directly to inhibit basal and FSH stimulated estradiol and progesterone production in cultured human granulosa cells. This raises the possibility that high circulating leptin levels as seen in obese women may compromise fertility through peripheral mechanisms.